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Abstract Reactive agility measurement tool recently
has become one of the important issues in the physical
training for tennis performance. Therefore, finding a valid
and reliable reactive agility measuring instrument for
tennis performance is needed. This study aimed to do a
validity and reliability test of the reactive agility measuring
instrument for tennis performance. This study used a
mixed-methods approach. The seven experts participants
were determined by the criteria of an evaluation expert and
a tennis expert, or both. This study had three stages. The
first was document analysis (international journal). It is
used to develop a construction design for the reactive
tennis agility measuring instrument. The second stage was
content validation. The participants were seven experts.
Then, the data collection technique used the Delphi
technique. The research instrument uses a scale of one to
four, namely very relevant, relevant, less relevant, and
irrelevant. The data analysis used the Aiken formula for
content validity and Reliability Analysis between raters
using ICC. The first stage of research results has found the
operational definition of reactive agility tennis: the ability
to move in seconds after receiving a stimulus. In addition,
the "Y" shape construction design of the reactive tennis
agility measuring instrument has been arranged. The
second stage resulted in the contents validation of a large
tennis reactive agility measuring instrument. The third
stage found the reliability between raters of a large tennis
reactive agility measuring instrument.

Keywords Tennis, Content Validity, Reactive Agility
Measuring Instrument

1. Introduction

Tennis is an intermittent sport that requires acceleration
for changing the direction, reaction, and balance for
repeated and varied strokes, such as different ball speeds,
varying ball spins and moving at various field angles.
Tennis athletes require very fast neuromuscular
coordination in responding to the ball [1,2].
Neuromuscular coordination requires reaction speed,
agility, balance, and coordination [3,4,5]. Therefore, tennis
coaches need a training program and a measuring
instrument to measure the elements of reaction, agility, and
balance, which is called reactive agility. Reactive agility
measuring instrument can be described as the ability to
adjust the motion change as quickly as possible and
maintain balance in responding to a stimulus [6]. However,
many tennis available reactive agility measurement tools
cannot measure the movement of holistic tennis skills.
Therefore, a valid and reliable reactive agility
measurement instrument is needed to assess reactive tennis
agility accurately.

Sheppard et al. [7] have researched developing a reactive
agility measurement instrument for football. The results
showed that the reactive agility test was valid and reliable
for football. Morland et al. [8] also researched the
development of a reactive agility test for hockey. The
results showed that the reactive agility test was valid and
reliable for hockey. In addition, Yudistira and Tomoliyus
have conducted research on developing a reactive agility
test in karate. The results showed that the reactive agility
test in karate has high content validity and high inter-rater
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reliability. However, the measurement instrument is less
effective for measuring reactive agility in tennis.

Furthermore, based on the data above, developing
reactive agility for tennis is necessary. Indeed, the purpose
of this study was to test the validity and reliability of the
reactive agility measuring instrument for tennis
performance. The finding of reactive agility measurement
tools can be useful for tennis coaches, especially for
measuring the reactive agility in tennis players. It can also
contribute to the development of competitive sports
evaluation science.

2. Materials and Methods

This research used mixed methods. This research
combined two approaches, namely qualitative and
quantitative, to obtain maximum and valid data [9]. The
combination of qualitative and quantitative research
methods is combined in a concept also called a mixed
method. Alternatively, the study will be studied in detail
sequentially or step by step [10].

The research procedure had three stages. The first stage
is a qualitative approach using the literature review
method, with a narrative review technique [11]. Then, the
research materials were articles in international journals
from 2011 and many years before related to reactive
agility measuring instruments. It is used to develop a
conceptual definition of reactive tennis agility and
construct reactive tennis agility measuring instrument.

The second step is to check the validity of the content.
Participants in this stage are seven experts with
qualifications: 1 expert in sports evaluation, 3 lecturers in
tennis, and three nationally certified trainers. Data
collection used in this research was the Delphi technique
[12,13,14]. This technique allowed every expert judgment
separated in assessing the construction design of the
reactive tennis agility measuring instrument. Then, it
proceeds with qualitative analysis, namely input from
expert judgment. The results were analyzed to be revised
and returned to the expert until they did not need further
improvement. The instrument in this study used a
questionnaire with a rating scale of 1 to 4 that included
very relevant, relevant, less relevant, and irrelevant
indicators.

_ 2@ —1o)

V= n(c—1)

Note

V = the index rater agreement of the assessed item

r = number given by rater

1= the lowest validity score

¢ = the highest validity score

n = number of experts performing the assessment

The third stage is the reliability test between raters
using Intraclass Correlation Coefficients (ICC) analysis.
The researcher uses ICC because this study uses more
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than two assessments [17].
3. Results
The document analysis produces a conceptual

definition of reactive agility tennis. Reactive agility in
tennis is the ability to move speed, change motion and
maintain balance in response to a stimulus. In addition, an
operational definition is found, which states the ability to
move speed in seconds after receiving verbal and visual
stimuli. The construction design of the reactive tennis
agility measuring instrument is shown in Figure 1 as
follows:

Figure 1. Construction design of reactive agility measuring instrument

Instrument size distance

® The distance from the start position to cone 1 is 5
meters.

® The distance between cone 1 and cone 2 is 7 meters.

® The distance between cone 1 and cone 3 is 7 meters.

Equipment used

® 2 flags.
® 3 cones.
® | Stopwatch.

Tester tool

® | meter holding flag.
® | meter holding a stopwatch.

Procedure V Tennis measuring instrument

® The testee stood behind the starting line and
concentrated on hearing the signal "Y4A" from the
tester while the stopwatch was turned on.

® Testee ran towards cone 1, without stopping. The
testee concentrated on seeing the signal given using
a flag.

®  After the flag signal, if the tester raises the flag in the
cone 2 section, the testee runs as fast as possible
towards cone 2. If the tester raises the flag in the
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cone 3 section, the teste runs as fast as possible
towards cone 3.

® The tester stops the stopwatch after the testee passes
in cone 2 or cone 3 after the flag signal.

® Testee do as much as 2 times with a break of 5
minutes, and the data is taken the fastest.

® Time is calculated per second.

® The best time is the fastest time.

Content Validity Test Results (Aiken)

Table Based on the analysis of Aiken's calculations, the
value of V is obtained as shown in table 1.

Based on table 1, aspect one means the suitability of the
measuring instrument material with foot movement in
tennis has a coefficient value of V0.952; point two or the
relevant construction for each element of tennis agility has
a coefficient value of V0.952; three aspects or
implementation procedures have a coefficient value of
V0.761; the four aspects or cone distance relevant to the
tennis foot movement has a coefficient value of V0.761.
In table Aiken V [16], with a rater of 7 (seven) and a scale
of 4 (four), the minimum Aiken criterion value is obtained
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with a range of 0.76-0.86. It shows that the raters strongly
agree with each opinion.

Inter-Rater Reliability Test Results

Based on the analysis of the ICC calculations, the results
are as in table 2.

Based on table 2, the ICC output is quite satisfactory,
namely rxx = 0.500

4. Discussion

An assessment measuring instrument is considered a
good instrument if it has validity and reliability value
[18,19,20]. Validity and reliability are prerequisites to
ensure the integrity and quality of measurement tools [21].
Content validity is to test the feasibility of assessment of a
competent expert [22]. Interrater Reliability is the level of
test measurement error associated with different ratings of
scores assigned by different raters of the same event or
phenomenon [23].

Table 1. Aiken Test Results
Aspect 1 Aspect 2 Aspect 3 Aspect 4
Evaluator
Score S Score S Score S Score S
I 4 3 4 3 4 3 4 3
I 3 2 3 2 3 2 3 2
1 4 3 4 3 4 3 4 3
v 4 3 4 3 3 2 3 2
A% 4 3 4 3 3 2 3 2
VI 4 3 4 3 3 2 3 2
A% 4 3 4 3 3 2 3 2
>S 20 20 16 16
v 0,952 0,952 0,761 0,761
Table 2. ICC test results.
Intraclass 95% Confidence Interval F Test with True Value 0
Correlation” Lower Bound Upper Bound Value df1 df2 Sig
Single Measures ,500° ,128 ,941 8,000 3 18 ,001
Average Measures ,875° ,506 ,991 8,000 3 18 ,001
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This study resulted in the construction design content

validity of the reactive agility tennis measuring instrument:

aspect one, the suitability of the measuring instrument
material with foot movement in tennis has a coefficient
value of V0.952; aspect two, the relevant construction for
each element of tennis agility has a coefficient value of
V0.952; aspect three, the implementation procedure has a
coefficient value of V0.761; aspect four, cone distance
relevant to tennis foot movement has a coefficient value
of V0.761. Based on the Aiken V table [16] with a rating
of 7 (seven) and a scale of 4 (four), the minimum Aiken
criteria value is obtained with a range of 0.76-0.86.
Therefore, it can be concluded that all aspects of the
construction of the reactive tennis agility measuring
instrument have high content validity. The results of this
study are by the research results [24,25], which state that
the value of validity is largely determined by the number
of items that represent the concept. The more items that
represent the concept, the higher the validity value. It is
also reinforced by research [26], which states that the
more aspects that represent the factors of the concept
being measured, the greater the validity result.

Moreover, this study shows that the reactive agility
measuring instrument for tennis performance has
inter-rater reliability of Rxx = 0.500[27]. It inferred that
the ICC value of 0.40 or lower could be interpreted as a
low level of agreement, an ICC value of 0.41-0.75 as a

good agreement level, and an ICC 0.76-1.00 high deal rate.

The reliability results between raters’ ICC value of 0.500
means the reactive agility measuring instrument has high
consistency.

5. Conclusion

Based on the research that has been done and the
discussion that has been described, an instrument of
reactive agility tennis has high content validity and high
inter-rater reliability. It can be concluded that a tennis
coach can use reactive agility measurement tools to assess
the ability level of a tennis player's reactive agility. For
this instrument to be optimal, further research is needed to
determine the empirical validity and reliability of the
test-retest.

REFERENCES
[1] Maman Paul., Sandeep Kumar Biswas., Gaurang Shukla.,
Jaspal Singh Sandhu, “Effect of Agility Training on Tennis
Performance,” J Med Sci Tennis, vol. 16, no. 1, pp. 21-25,
2011.

Ziagkas, E., Zilidou, V. 1., Loukovitis, A., Politopoulos, N.,
Douka, S., & Tsiatsos, T, “The Effects of 8-Week
Plyometric Training on Tennis Agility Performance,
Improving Evaluation Throw the Makey Makey,”

[10]

[14]

[15]

341

International  Series in  Operations Research &

Management Science, pp. 280-286, 2019.

Fernandez-Fernandez J., Sanz D, Sarabia JM., Moya M,
“The Effects of Sport-Specific Drills Training or
High-Intensity Interval Training in Young Tennis Players,’
International  journal of sports physiology and
performance, vol. 12, no. 1, pp. 90-98, 2017.

i

Ulbricht, A., Fernandez-Fernandez, J., Mendez-Villanueva,
A., Ferrauti, A, “Impact of Fitness Characteristics on
Tennis Performance in FElite Junior Tennis Players,”
Journal of Strength and Conditioning Research, vol. 30, no.
4, pp. 989-998, 2016.

Bashir, S. F., Nuhmani, S., Dhall, R., Muaidi, Q. I, “Effect
of core training on dynamic balance and agility among
Indian junior tennis players,” Journal of Back and
Musculoskeletal Rehabilitation, pp. 1-8, 2018.

Warren Young., Brian Dawson., Greg Henry, “Agility and
Change-of-Direction Speed are Independent Skills:
Implications for Training for Agility in Invansion Sport,”
International Journal of Sport Science & Coaching, vol. 10,
no. 1, pp. 159-169, 2015.

Sheppard, J. M., Young, W. B, “Agility literature review:
Classifications, training and alat ukurting,” Journal of
Sports Sciences, vol. 24, no. 9, pp. 919-932, 2006.

Morland B., Bottoms L., Sinclair J.,, Bourne N, “Can
Change of Direction Speed and Reactive Agility
Differentiate Female Hockey Players?,” International
Journal of Performance Analysis in Sport, Vol. 13, No. 2,
pp. 510-521, 2013.

Schoonenboom Judith andR. Burke Johnson, “How to
Construct a Mixed Methods Research Design,”Kolner Z
Soz Sozpsychol, Vol. 69, No. 2, pp. 107-131, 2017, DOI:
10.1007/s11577-017-0454-1.

Guest, “Greg Describing mixed methods research: An
alternative to typologies,” Journal of Mixed Methods
Research, Vol. 7, pp. 141-151, 2013, doi:
10.1177/1558689812461179.

Il

Rossella Ferrari, “Writing narrative style literature reviews,’
Journal Medical Writing, vol. 24, no. 4, pp. 230-235, 2015.

Chia-Chien Hsu., Brian A. Sandford, “The Delphi
Technique: Making Sense Of Consensus,” Practical
Assessment, Research & Evaluation, vol. 12, no. 10, pp. 1-5,
2007.

Cox, G. R., Bailey, E., Jorm, A. F., Reavley, N. J., Templer,
K., Parker, A., Robinson, J, “Development of suicide
postvention guidelines for secondary schools: a Delphi
study,” BMC Public Health, vol. 16, no. 1, pp. 180, 2016.

Green, R. A, “The Delphi Technique in Educational
Research,” SAGE Journals, vol. 4, no. 2, pp. 417-425,2014.

Fraenkel, Jack. R., Norman E. Wallen, “How to Design and
Evaluate Research in Education,” 8th Edition, Boston:
McGraw-Hill Higher Education, 2012, pp. 1-710.

Aiken, L. R, “Three coefficients for analyzing the reliability
and validity of ratings,” Educational and Psychological
Measurement, vol. 45, no. 1, pp. 131-142, 1985.

Wuensch, K, “The intraclass correlation coefficients”,
Karl Wuensch’s Statistics Lessons, http://core.ecu.edu/psy


https://www.ncbi.nlm.nih.gov/pubmed/?term=Schoonenboom%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28989188
https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=28989188
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5602001/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5602001/
https://dx.doi.org/10.1007%2Fs11577-017-0454-1
https://www.tandfonline.com/toc/ymew20/24/4

342

[20]

(21]

(22]

Validity and Reliability of Reactive Agility Measurements of Tennis Performance

c/wuenschk/StatsLessons.htm (accessed Nov. 4, 2021).

Bajpai, S.R., Bajpai, R.C, “Goodness of Measurement:
Reliability and Validity,” International Journal of Medical
Science and Public Health, vol. 3, no. 2, pp. 112-115,2014.

Ihantola, E.-M., Kihn, L.-A, “Threats to Validity and
Reliability in Mixed Methods Accounting Research,”
Qualitative Research in Accounting and Management, vol.
8, no. 1, pp. 39-58, 2011.

Heale, R., Twycross, A, “Validity and Reliability in
Quantitative Studies,” Evid Based Nurs, vol. 18, no. 4, pp.
66-67, 2015.

Kimberlin, C.L., Winterstein, A.G, “Validity and
Reliability of Measurement Instruments Used in Research,”
American Journal of Health-System Pharmacists, vol. 65,
no. 1, pp. 2276-2284, 2008.

Creswell, R, “Research Design: Qualitative, Quantitative,
and Mixed Methods Approaches,” USA: SAGE
Publications, 2014.

(23]

[24]

(23]

Okim Kang., Don Rubin, “Intra-rater Reliability of Oral
Proficiency Ratings,” The International Journal of
Educational and Psychological Assessment, vol. 12, no. 1,
pp- 43-61, 2012.

Galang Qowiyyuridho, Tomoliyus, Fauzi, “Validity and
Reliability of Agility Test with Dribbling and Passing in
Soccer Sports,” International Journal of Human Movement
and Sports Sciences, Vol. 9, No. 2, pp. 301-307, 2021, DOI:
10.13189/52j.2021.090218.

ITham, Tomoliyus, "Construction of Validity and Reliability
of an Observational Instrument to Assess the Technical
Execution in Lead Climbing," International Journal of
Human Movement and Sports Sciences, vol. 9, no. 3, pp.
403-411, 2021, DOI: 10.13189/saj.2021.090303.

Sekaran, U., Bougie, R, “Research methods for business: A
skill-building approach,” 5th ed, Haddington: John Wiley &
Sons, 2010.

Fleiss, J. L, “The design and analysis of clinical
experiments,” New York: Wiley, 1986.



	1. Introduction
	2. Materials and Methods
	3. Results
	4. Discussion
	5. Conclusion
	REFERENCES



